The Glu residue in the conserved Asn-Glu-Pro sequence of endoglycoceramidase is essential for enzymatic activity.
Endoglycoceramidase (EGCase) is an enzyme capable of cleaving the glycosidic linkage between oligosaccharides and ceramides of various glycosphingolipids. We previously cloned the gene encoding EGCase II of Rhodococcus sp. M-777 and reported that the deduced amino acid sequence contained the Asn-Glu-Pro (NEP) sequence, conserved as part of the active site of family A cellulases (endo-1,4-beta-glucanases) (J. Biol. Chem. 272, 19846, 1997). The NEP sequence was also found in the deduced amino acid sequence of the newly cloned EGCase gene of Rhodococcus sp. C9. Replacement of the Glu residue in the NEP sequence with Gln or Asp by site-directed mutagenesis caused marked loss of enzymatic activity in both the M-777 and C9 EGCases but did not affect the expression of EGCase protein. This result clearly indicated that the NEP sequence is part of the active site of EGCase, in which the Glu residue plays an important role in the catalytic reaction, possibly in the same manner as in endo-1,4-beta-glucanase.